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value at present. The calorimeter takes into account the
total calorific value of a gas (the net value affecting the
matter considerably), whereas the temperature of a flame
depends chiefly on the amount of the substances to be
heated to that temperature.
In flame under consideration the only substances to
be considered are nitrogen, oxygen, carbon dioxide, and
water vapour. The nitrogen is the most important, being
proportional to the oxygen required for combustion. The
gas which requires more oxygen for combustion, and there-
fore .produces more water of condensation, will give a
lower flame temperature in relation to its calorific power.
The analysis of a gas has a great bearing on the flame
temperature, for instance. Carbon monoxide has a much
lower calorific power than ethylene, but gives a higher
flame temperature, as more heat units are liberated in pro-
portion to the air required for combustion, and a gas that
contains a large proportion of hydrogen and a small per-
centage of marsh gas would give more heat by a calori-
meter, but would give a lower flame temperature because
of the greater specific heat of water vapour as compared
with that of carbon dioxide and nitrogen.
M. Mahler, on the value of the Flame of Combustibles,
says that the calorific power and the chemical composition
are, in general, sufficient elements of comparison between
natural combustibles. These data permit of the calcula-
tion of the value of flames ; and the question may be
asked of the practical utility of this. The value of the
flame of combustible is the same thing as its temperature
of combustion under constant pressure. It is measured by
the thermometric degrees, through which the gaseous pro-
ducts of the combustion are raised. Supposing them to be
heated by all the gases due to the combustion and solely
by it, and that the combustion is complete. Now it is
clear that if the calorific value, the chemical composition,
and the specific heat of the gas is known, the flame tem-
perature can be calculated.